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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to efficiently obtain the subject particles having a simply dispersed particle distribution, 
excellent in dispersibility and useful as a spacer for liquid crystal display devices or the like by further adding ammonia or an 
amine to a reaction system, when a reaction proceeds, and subsequently aging the reaction product. 

SOLUTION: This method for producing polyorganosiloxane particles comprises reacting (A) a compound of the formula: R1nSi 
(OR2)4-n {R1 is a non- hydrolyzable group, a [(meth)acryloyloxy or epoxy-containing] 1-20C alkyl. a 2-20C alkenyl, a 6-20C 
aryl. a 7-20C aralkyl; R2 is a 1-6C alkyl; (n) is 1-3} with (B) an aqueous solution containing (B1) ammonia or (B2) an amine or 
with (C) a mixed solvent solution comprising water and an organic solvent adding the component B1 or B2 to the reaction 
system, aging the mixture, and if necessary, calcining the obtained particles. 
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CLAIMS 



[Claim(s)] 

[Claim 1] General formula (I) 
R1nSi(OR2)4-n ...(I) 

the inside of a formula, and R1 — an un-hydrolyzing nature machine — it is — the alkyl group of carbon numbers 1-20 — The 
alkyl group of the carbon numbers 1-20 which have a (meth)acryloyloxy radical or an epoxy group, The alkenyt radical of carbon 
numbers 2-20. the aryl group of carbon numbers 6-20, or the aralkyl radical of carbon numbers 7-20, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[Field of the Invention] This invention relates to the approach particle size distribution suitable as the spacer for liquid crystal 
displays, a standard particle, etc. manufactures a mono dispersion polyorganosiloxane particle with high precision and efficiently, 
in more detail about amelioration of the manufacture approach of a polyorganosiloxane particle. 



[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc., 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and falling image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat, a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. 



[0001] 



[0002] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the approach particle size distribution suitable as the spacer for liquid crystal 
displays, a standard particle, etc. manufactures a mono dispersion polyorganosiloxane particle with high precision and efficiently, 
in more detail about amelioration of the manufacture approach of a polyorganosiloxane particle. 
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* NOTICES * 
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[Description of the Prior Art] Although it is known conventionally that a mono dispersion silica particle (it may only be hereafter 
called a mono dispersion silica particle) has useful particle size distribution as various fillers, a ceramic raw material, etc.. 
recently the application as a spacer of a liquid crystal display especially attracts attention, and it is beginning to be used. 
[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of a liquid crystal display. 
However, although the glass fiber chip is excellent in the diameter precision of a fiber, dispersion is large to the die length, and a 
thing long to remainder has a possibility of it being viewed and falling image quality, and has a possibility of damaging the 
orientation film fabricated on the substrate, a protective coat, a color filter, or an electric element since the edge is sharp. 
Moreover, since particle-size precision is inferior, the particle of synthetic resin cannot fill the engine performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle-size precision is good 
and a thing without a possibility of damaging electric elements, such as orientation film formed on the substrate in the globular 
form, and a protective coat, a color filter or ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a polycondensation in the silicon 
alkoxide is proposed. This silica particle has high (1) purity, and (2) particle-size precision with little effect on the liquid crystal by 
the leached moiety is good. (3) which can make the CV value (coefficient of variation) acquired the bottom by formula valve flow 
coefficients = [the standard deviation (micrometer) of the diameter of a particle] / [mean-particle-diameter (micrometer)] x100 
10% or less, since it can be made an almost perfect true ball It has an advantage, like there is no possibility of damaging electric 
elements, such as orientation film formed on the substrate, and a protective coat, a color filter or ITO electric conduction film, 
etc. 

[0005] Since the silica particle obtained according to hydrolysis and the polycondensation of a silicon alkoxide has the above 
advantages, many manufacture approaches are proposed until now. For example, the approach of making it react, holding a two- 
layer condition is proposed, without mixing the water solution containing methyl trialkoxysilane, the partial hydrolysis condensate 
and ammonia, or an amine, or the partially aromatic solvent solution of water and an organic solvent on parenchyma as the 
manufacture approach of spherical poly methyl silsesquioxane (JP,4-70335,B). This approach has the advantage that the mono 
dispersion spherical particle of micron size can be easily obtained at one step of reactions. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, since the particle after desiccation does not contain parenchyma top floe, 
the polyorganosiloxane particle which whose particle size distribution is mono dispersion, and is excellent in dispersibility can be 
obtained efficiently, without needing mechanical grinding and crack processing. 

[0051] According to this invention, a CV value is 3.0% or less, and mean particle diameter can manufacture a polyorganosiloxane 
particle 5.0 micrometers or more easily. 

[0052] The polyorganosiloxane particle obtained by this invention is suitably used as for example, the spacer for liquid crystal 
displays, a standard particle, etc. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention solves the problem in such a conventional technique, and aims at 
offering the approach that the polyorganosiloxane particle which whose particle size distribution is mono dispersion, and is 
excellent in dispersibility can be obtained efficiently, without needing mechanical grinding and crack processing of the particle 
after desiccation. 
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[Means for Solving the Problem] The place first examined in the detail about the cause of generating of the floe in the 
conventional two-layer system reacting method in order that this invention persons might attain said purpose. The 
polyorganosiloxane particle which grows in lower layer ammonia or the water solution of an amine In the process which heats the 
liquid which would not be in solid state still sufficient in a growth step, but it finished that it is because it is distributing in a water 
solution in the condition near a drop, i.e., growth of a particle, and the particle distributed, and ripes Since a condensation 
reaction advanced in a desiccation process since the hydrolysis reaction and polycondensation reaction of a particle front face 
and the interior are inadequate, and a chemical bond arose into the contact part of particles, it noted becoming easy to form floe. 

[0010] this invention persons set for the reaction of a two-layer system, as a result of repeating research further wholeheartedly. 
By adding ammonia and an amine further to the system of reaction, and riping to it after the upper layer disappears 



MEANS 
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[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these 
examples. 

[0033] After put 3200ml of ion exchange water into the glass separable flask of the 51. capacity set to the thermostat of 1 30 
degrees C of examples, having agitated by 20rpm with the impeller, having added 0.615ml of aqueous ammonia 25% of the weight, 
agitating there and considering as a homogeneity solution, methyl trimetoxysilane 280g was slowly added to the upper layer so 
that an interface might not be confused. Methyl trimetoxysilane shifted to lower layer aqueous ammonia from the interface, the 
particle grew in the lower layer, the solution nebula-ized, and the upper methyl trimetoxysilane disappeared 2 hours after. 
Immediately. 15ml of aqueous ammonia is added 25% of the weight, and further, the temperature of a thermostat was raised to 50 
degrees C, and was ripened for 10 hours. 

[0034] After reaction termination, after a stop and a centrifugal separator separated a particle and a solvent for churning, the 
supernatant was thrown away, the methanol was added further and the particle was distributed again. The particle separation by 
the centrifugal separator and the particle washing actuation by methanol addition were repeated 3 times again. Finally the 
methanol was removed, desiccation processing was carried out at 1 20 degrees C in oven for 1 hour, and the poly methyl 
silsesquioxane particle was obtained, the place which the particle after this desiccation is the powder of the white which was 
extremely excellent in the fluidity with water repellence, and observed this with the scanning electron microscope (SEM) — the 
mean particle diameter of 5.4 micrometers, and 1 .23% of CV values — very — particle size — having gathered . 
[0035] After having put 800ml of ion exchange water into the glass separable flask of the 11. capacity set to the thermostat of 
230 degrees C of examples, having agitated by 20rpm with the impeller, adding and agitating 0.30ml of aqueous ammonia of one- 
mo! [/I. ] concentration there and considering as a homogeneity solution, vinyftrimetoxysilane 70g was slowly added to the upper 
layer so that an interface might not be confused. Vinyltrimetoxysilane shifted to lower layer aqueous ammonia from the interface, 
the particle grew in the lower layer, the solution nebula-tzed, and the upper vinyltrimetoxysilane disappeared 2 hours after. 
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